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Microroganisms as bioagents
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Conventional BW agents
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Food born diseses
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First Shot in Biological Warefare

Nature 1998; 393: 747-8
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Bacillus anthracis cycle
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Anthrax-infected Bison, Cananda
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Goat wool sorting 1950 in the US
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Autopsy room in Sverdlovsk
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Anthrax case location
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Fatal inhalation case

Postal worker Thomas
Morris Jr.. Morris told 911 
operators hours before he 

died of inhaled anthrax that 
he thought he had the 

disease, despite a doctor's 
dismissal, and recalled a 

co-worker handling a
powder-containing letter a 

week earlier
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Surviving inhaltion case

Norma Wallace smiles 
at a news conference 

at Vitura Hospital 
when she was released 
from the hospital after 

being treated for
inhalation anthrax. She 

said she wanted to 
remind Americans that 
``there is hope'' despite 

the anthrax crisis
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94-year-old Ottillie Lundgren

Authorities stand outside the 
house of a woman who has 
been hospitalized with what 
is believed to be inhalation 
anthrax Tuesday, Nov. 20, 
2001. The woman, identified 
as 94-year-old Ottillie
Lundgren, was admitted 
Friday a hospital with a 
respiratory ailment. Doctors 
initially suspected she had 
pneumonia.
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Anthrax pathogenesis
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Intensive care beds a limited resource
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West Nile Feber
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Continued spread of West Nile virus
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US cases as of November 6, 2002



Dr  Erling B. Myhre

Where did West Nile virus come from?

The Centers for Disease Control & Prevention has admitted that it 
supplied Iraqi scientists with nearly two dozen viral and bacterial
samples in the 1980s, including the plague, West Nile, and 
dengue fever. 

The CDC was abiding by WHO guidelines that encouraged the 
free exchange of biological samples among medical researchers 
says Thomas Monath, who headed the CDC lab where the viruses
came from during the period in which they were handed over. "It 
was a very innocent request, which we were obligated to fulfill," 
recalls Monath. Plus, in the 1980s, Iraq and the U.S. were allies.

The West Nile strain that so far has killed 46 people in the U.S. is 
not the same strain provided to Iraq. It is unlikely that it could
have mutated. They also question whether terrorists would even
try to develop West Nile as a weapon when more virulent viruses
are available.
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UK Company Offers Ebola Virus 'Kit' for Sale Over Internet

The formula and the genetic material required to produce one of 
the world's deadliest and most feared diseases are both available
from British organisations over the internet.
Reporters last week bought several of the 
DNA strands necessary to create the highly
contagious ebola virus from a company near
Cambridge. Its DNA code - its recipe - was
obtained from a website.

This comes amid fears that terrorists and 
rogue states will turn to bioterrorism, 
using viruses such as ebola, smallpox or 
anthrax, to bring chaos to Europe and 
America.
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Malaria

Malaria transmission in the United States was largely
eliminated during the mid-20th century; however, 
sporadic cases of locally acquired mosquito-transmitted
malaria continue to occur. Since 1997, four separate 
probable mosquito-transmitted malaria outbreaks have
been reported to CDC, including one from Virginia.
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Syntetic poliovirus
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WASHINGTON - Scientists in Rockville, Md., are planning
to create a new form of life in a laboratory dish, a project
that raises ethical and safety issues but also promises to 
illuminate the fundamental mechanics of living organisms. 
Craig Venter, the gene scientist with a history of pulling off 
unlikely successes, and Hamilton Smith, a Nobel laureate, 
are behind the plan. Their intent is to create a singlecelled, 
partially man-made organism with the minimum number of 
genes necessary to sustain life. If the experiment works, the 
microscopic man-made cell will begin feeding and dividing
to create a population of cells unlike any previously known
to exist.
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Novel BW treats

• Genetically-engineered pathogens are qualitatively 
different from conventional BW agents

• Attributes may include one or more of the following
Safer handling & deployment
Easier propagation and/or distribution
Improved ability to target the host
Greater transmissivity and infectivity
More difficult to detect
Greater toxicity, more difficult to combat
More (self-limiting, self.enhancing…)
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Binary Biological Weapons

Analog of a binary chemical weapon
Two independent elements
Each safe to handle
Assembled before use

Virus & helper virus
Bacterial virulence plasmid examples

Y. pestis, B. antracis, S. dysenteriae
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Designer Genes & Life Forms

Synthetic genes and gene networks
Combination strategies: DNA 
shuffling
Synthetic viruses

Influenza antigen switching (N3/H6)

Synthetic organism
Chimera & de novo design

Mycoplasma genitalum (541 genes)
Mycoplasma pneumoniae (677 genes)
Estimate 250-400 genes needed
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Gene Therapy as a Weapon

Goal: Permanent change in the genetic makeup
Approach: Use transforming viruses of similar 
DNA vector carrying ”Trojan horse” genes. 
E.g. Retrovirus, adenovirus, poxvirus, HSV-1, 
etc.
Potential for misuse

Intentional
Unintentional
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Stealth Viruses

Stealth virus is both transforming and conditional 
inducible
The human chromosome is littered with viral and 
other remnants
We harbor many transforming viruses

Herpes virus, cytomegalovirus, Epstein-Barr virus
SV40 contamination 

BW similar to gene therapeutic strategies, but 
require tighter control
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Designer Diseases

Apothosis: Programmed cell death
Specific apothosis surface receptors. Death 
receptors

e.g.: fas, TRAMP, TRAIL-R, TNF-R1
Most ligands not yet identified
Cytokine receptors

General agonist would be lethal
More ”nuclear weapons”, other signalling 
pathways



Destruction of Al Hakam, Iraq
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Acquisition 
of agent , 

equipment, 
supplies, 

munitions,
delivery 
systems

Fundamental and 
applied research: 
Suitability for BW 

purposes.

Operational 
capability

Weapons and 
munitions filling

Field testing: 
Munitions, 

agents, 
simultants.

Large scale agent 
production 

Integration of 
munitions with 
delivery system.

Stockpile 
filled 

munitions

Bulk Agent 
storage

Development of 
strategic and 
tactical BW 
battle plans

Establishing of  
logistical support  

Integration of 
weapons system 

into military 
forces

COMMAND AND CONTROL

Stabilization

Acquisition of a military capability



Dr  Erling B. Myhre

Olsa production line - Irak



Al Hazen Institute, Iraq
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Steptnogorskt, Siberia
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Russian Biological Warefare Programme
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New research efforts
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Automated DNA sequencing
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Gene arrays methologies
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Universal classifier detects bacteria in space--and on the homeland

Bacteria magnified 2,500 X

Researchers at the National Space Biomedical 
Research Institute (NSBRI) are developing 
technologies to identify and monitor 
anticipated and unanticipated microorganisms 
in space--technologies, they suggest, that could 
also help to more efficiently diagnose medical 
conditions down here on Earth, as well as help 
detect biological hazards in this post-Sept. 11 
world

ON THE HORIZON: 
New technologies will 
protect the health of 
astronauts on long 
space flights
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Stricter rules for dangerour pathogens
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Immediately after the September 11, 2001, terrorist attacks on WTC, the 
New York City Department of Health and Mental Hygiene was concerned
about the possibility of a secondary attack with a biologic agent. Because
communications was lost as a result of the attacks, concern arose that this 
disruption would affect the ability to recognize a bioterrorist even and , a 
syndromic surveillance system was quickly implemented in hospital 
emergency departments to identify a large-scale bioterrorist event.
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What next?
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Effective BW inspections
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